Appl. No. 10/693,056 
Amdt. dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 
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Amendments to the Specification: 

Please replace paragraph [05] beginning at page 2, line 8, with the following: 

-[05] Individual proteins can possess one or more discrete monomer domains. 
These proteins are often called mosaic proteins. For example, members of the LDL-receptor 
family contain four major structural domains: the cysteine rich A-domain repeats, epidermal 
growth factor precursor-like repeats, a transmembrane domain and a cytoplasmic domain. The 
LDL-receptor family includes members that: 1) are cell-surface receptors; 2) recognize 
extracellular ligands; and 3) internalize them for degradation by lysosomes. See Hussain et al., 
The Mammalian Low-Density Lipoprotein Receptor Family, (1999) Annu. Rev. Nutr. 19: 141-72. 
For example, some members include very-low-density lipoprotein receptors (VLDL-R), 
apolipoprotein E receptor 2, LDLR-related protein (LRP) and megalin. Family members have 
the following characteristics: 1) cell-surface expression; 2) extracellular ligand binding 
consisting of A-domain repeats; 3) requirement of calcium for ligand binding; 4) recognition of 
receptor-associated protein and apolipoprotein (apo) E; 5) epidermal growth factor (EGF) 
precursor homology domain containing YWTD repeats (SEQ ID NO. 198) (SEP ID NO:218) ; 6) 
single membrane-spanning region; and 7) receptor-mediated endocytosis of various ligands. See 
Hussain, supra. Yet, the members bind several structurally dissimilar ligands. 

please replace paragraph [13] beginning at page 3, line 24, with the following: 

-[13] In some embodiments, the monomer domain is an LDL receptor class A 

domain monomer comprising the following sequence: 

CaX3-i5C b X3-i5C c X6-7Cd(D,N)X4CeX4.6DEX 2 .8Cf (SEP ID NO :2 19) 

wherein C is cysteine, X n . m represents between n and m number of independently 

selected amino acids, and (D,N) indicates that the position can be either D or N; and wherein C a - 

C c , Cb-Ce and C d -Cf form disulfide bonds.- 
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Please replace paragraph [14] beginning at page 3, line 30, with the following: 

-[14] In some embodiments, the monomer domain is an LDL receptor class A 
domain monomer comprising the following sequence: 

CaXfi.7ChX4-sCrXfiCriXsCpXR.1nCf (SEP ID NOS:220-231) 
wherein X is defined as follows: 
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In some embodiments, the LDL receptor class A domain monomers each comprise SEQ ID 
XOmi SEP ID NO:33 1 .-- 
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Please replace paragraph [15] beginning at page 4, line 5, with the following: 



—[15] In some embodiments, the monomer domain is an EGF domain monomer 
comprising the following sequence: 

CaX3.i4CbX3-7C c X4-i6C d X,. 2 CeX 8 . 23 C f (SEP ID NO:232^ 
wherein C is cysteine, X n . m represents between n and m number of independently selected amino 
acids; and wherein C a -C c , Cb-C e and Ca-Cf form disulfide bonds.-- 



Please replace paragraph [16] beginning at page 5, line 1, with the following: 

—[16] In some embodiments, the monomer domain is an EGF domain monomer 
comprising the following sequence: 

C a X4^CbX3.5C c X 8 .9CdXiCeX 8 . 12 Cf (SEP ID NPS:233-322) " 
wherein X is defined as follows: 
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Please replace paragraph [28] beginning at page 7, line 32, with the following: 

-[28] In some embodiments, the domains form a secondary structure by the 
formation of disulfide bonds. In some embodiments, the multimers comprise an A domain 
connected to a monomer domain by a polypeptide linker. In some embodiments, the linker is 
from 1-20 amino acids inclusive. In some embodiments, the linker is made up of 5-7 amino 
acids. In some embodiments, the linker is 6 amino acids in length. In some embodiments, the 
linker comprises the following sequence, A1A2A3A4A5A6 (SEQ ID NO. 2 44 ) (SEP ID NO:352) , 
wherein Ai is selected from the amino acids A, P, T, Q, E and K; A 2 and A 3 are any amino acid 
except C, F, Y, W, or M; A4 is selected from the amino acids S, G and R; A 5 is selected from the 
amino acids H, P, and R; A6 is the amino acid, T. In some embodiments, the linker comprises a 
naturally-occurring sequence between the C-terminal cysteine of a first A domain and the N- 

terminal cysteine of a second A domain.-- 

.*.,•» 

Please replace paragraph [42] beginning at page 10, line 11, with the following: 

--[42] In some embodiments, the monomer domain is an LDL receptor class A 

domain monomer comprising the following sequence: 

CaX3-i5C b X3-i5CcX 6 .7C d (D > N)X 4 CeX4-6DEX2. 8 Cf (SEP ID NO:219) 

wherein C is cysteine, X n _ m represents between n and m number of independently 

selected amino acids, and (D,N) indicates that the position can be either D or N; and wherein C a - 

C c , Cb-C e and Cd-Cf form disulfide bonds.- 
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Please replace paragraph [43] beginning at page 10, line 17, with the following: 

-[43] In some embodiments, the monomer domain is an LDL receptor class A 
domain monomer comprising the following sequence: 

CaX^ChX^CrX^CaXsCpXR^in Cf (SEO ID NOS:220-23n 
wherein X is defined as follows: 
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Please replace paragraph [44] beginning at page 11, line 4, with the following: 

-[44] In some embodiments, the monomer domain is an EGF domain monomer 
comprising the following sequence: 

CaX3.i4CbX3-7C c X4.i6CdX 1 , 2 CcX 8 .23Cf (SEP ID NO:232) 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids; and wherein C a -C c , C b -C e and C d -C f form disulfide bonds.-- 

Please replace paragraph [45] beginning at page 12, line 1, with the following: 

-[45] In some embodiments, the monomer domain is an EGF domain monomer 
comprising the following sequence: 

C a X4^C b X3.5C c X 8 .9C d X, C e X 8 . 12 Cf (SEOIDNOS:233-322) 
wherein X is defined as follows: 
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Please replace paragraph [57] beginning at page 18, line 14, with the following: 

-[57] The present invention also provides non-naturally-occurring polypeptides 
comprising an LDL receptor class A domain monomer, wherein the monomer comprises the 
following sequence: 

CaX3.i 5 CbX3.i5C c X 6 . 7 C d (D,N)X4CeX4.6DEX 2 . 8 Cf (SEPIDNP^l^ 

wherein C is cysteine, X n - m represents between n and m number of independently 

selected amino acids, and (D,N) indicates that the position can be either D or N; and wherein C a - 

C c , Cb-Ce and Cd-Cf form disulfide bonds.- 

Please replace paragraph [58] beginning at page 15, line 21, with the following: 

-[58] In some embodiments, the monomer domain is an LDL receptor class A 

domain monomer comprising the following sequence: 

(,#■ 

CaX^ CfeX^GeXsGdXsGeXg-^Gf 

CaX^ChX^CrX^CnXsCgXg-in Cf (SEP ID NOS:220-23n 
wherein X is defined as follows: 



Page 13 of 68 



Appl. No. 10/693,056 
Amdt. dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 



PATENT 




X(6) 



X(S) 



X(8,10) 



m 


m 


2£ 


233 X© £33 


W 


S3) 


m 




mm 


A 


A 






A 


A 




A 


A A 


D 


D 


D 


0 D 




D 


D 


D 


D D 


E 


E 




E E 


E 


E 


E 


E 


E E 


F 




F 


F F 










F 


G 


G 


G 


G G 


G 


G 


G 


G 


G G 


H 


H 




H H 




H 




H 


H H 


K 




K 


K K 


K 


K 


I 

K 


K 


I I 
K K 


L 


L 


L 


L L 


L 


L 


L 




L L 








M 


M 








M 


N 


N 


N 


N N 




N 


N 


N 


N N 


P 


P 


P 


P 




P 


P 


P 


P 






Q 


Q 




Q 


Q 


Q 


Q Q 


R 


R 


R 


R R 


R 


R 


R 


R 


R R 


S 


S 


S 


S 


S 


S 


S 


S 


S 


T 


T 


T 


T 


T 


T 


T 


t 


T T 






V 


V V 


V 


V 


V 




V V 








w 




W 






W 






Y 










Y 


Y 





■X11X21X31X41X5M 


m 


ss 




SS £33 




m 


A 


A 


A 


A 


A 


A 




A 


A 


A 




A 




A 


A 


A 


A j 




D 


D 


D 


D 




D 


D 


D 


D 


D 


D 


D 


D 


D 


D 


D 




E 


E 


E 


E 


E 




E 


E 


E 


E 


E 




E 


E E 


E 


E 


F 


F 


F 


F 


F 


F 




F 


F 


F 








F 




F 


F I 




G 


G 


G 


G 






G 


G 






G 


G 


G 


G 


G 


G 


I 


H 


H 
I 


H 




H 

I 




H 


H 
1 


H 


H 


H 


H 


H 




H 


H 


K 


K 


K 


K 


K 


K 




K 


K 


K 




1 

K 




K 




1 

K 


1 

K 


L 


L 


L 


L 


L 


I 




L 


L 


L 




L 




L 


L 


L 


L 




M 


M 


M 


M 


M 




M 


M 






M 




M 


M 


M 


M 




N 


N 


N 


N 




N 


N 


N 


N 


N 




N 


N 




N 


N 




P 


P 


P 




P 








P 




P 










P ! 




Q 


Q 


Q 


Q 


Q 




Q 


Q 


Q 


Q 


Q 


Q 


Q 




Q 


Q 




R 


R 


R 


R 


R 




R 


R 


R 




R 




R 


R 


R 


R 




S 


S 


S 


S 






S 


S 


S 


S 


S 


S 


S 


S 


S 


S i 


T 


T 


T 


T 


T 


T 




T 


T 


T 


T 


T 


T 




T 


T 




V 


V 


V 


V 


V 


V 




V 


V 


V 




V 








V 






w 




w 


w 


W 




w 


w 


w 








W 




w 




Y 


Y 


Y 


Y 


Y 






Y 


Y 


Y 




■ 


D 


Y 




Y 





X£ £S X£ SS? XQ X£> 



A 




A 








BgKl 


□ 




D 


D 






D 




D 


D 














E 


E E 


E 




F 


















G 




G 








G G 










H 








H 


H 




L 












L 


L 




M 












M 








N 










N N 


N 




P 












P P 










Q 








Q 


Q 








R 








R 






S 






S 






S 


S 




T 






T 












V 












V 








Y 




Y 






Y 














A 






A A 


A 


A ?»* 




D 


D 




D 




0 D 


D 




E 






E 




'e 


E E 


E 


E ! 






F 














G 




G 








G 


G 








H 








H 
1 


H 


H 


K 




K 








K K 


K 




L 






L 






L L 


L 


L 














M M 




M 




N 


N 








N N 




N 


P 












P P 




P 


Q 




Q 








Q 


Q 


Q 


R 




R 








R 




R 


S 


S 


S 


S 






S S 


S 










T 






T 


T 


T 
















V 


v i 






W 








W 










Y 










Y 


Y 





Page 14 of 68 



Appl. No. 10/693,056 
Amdt. dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 



PATENT 



Please replace paragraph [60] beginning at page 16, line 7, with the following: 

--[60] The present invention also provides non-naturally-occurring polypeptides 
comprising an EGF domain monomer, wherein the EGF domain monomer comprises the 
following sequence: 

CaX3-14CbX3.7CcX4-i6CdX1.2CcXg.23Cf (SEP ID NO:232) 

wherein C is cysteine, X n . m represents between n and m number of independently 
selected amino acids; and 

wherein C a -C c , Cb-C e and Cd-Cf form disulfide bonds.-- 



Please replace paragraph [61] beginning at page 17, line 5, with the following: 

--[61] In some embodiments, the monomer domain is an EGF domain monomer 
comprising the following sequence: 

CaX4-6CbX3-5CcX8.9CdX1CeX8.12Cf (SEQ ID NOS-.233-322) 
wherein X is defined as follows: 
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Please replace paragraph [62] beginning at page 18, line 1, with the following: 

--[62] In some embodiments, the EGF domain monomer is fused to a 
heterologous amino acid sequence. In some embodiments, the monomer binds to a target 
molecule. In some embodiments, the polypeptide is 45 or fewer amino acids long. In some 
embodiments, the heterologous amino acid sequence is selected from an affinity peptide (e.g., 
SKVILF ; SEP ID NO:323 )« a heterologous LDL receptor class A domain, a heterologous EGF 
domain, a purification tag, an enzyme (e.g., horseradish peroxidase or alkaline phosphatase), and 
a reporter protein (e.g., green fluorescent protein or luciferase).-- 

Please replace paragraph [105] beginning at page 28, line 4, with the following: 

-[105] Figure 2 schematically illustrates the alignment of partial amino acid 
sequence from a variety of the LDL-receptor class A-domains (SEQ ID NOS: 103, 100, 65, 1 17, 
128, 21, 29, 39, 30, 77, 58, 50, and 14, respectively in order of appearance) that includ e two 
human LRP1 s e qu e nc e s, two human LRP2 s e qu e nc e s, two human LDLR s e qu e nc e s, two human 
LDVR s e qu e nces, one human LRP3 sequence, one human MAT s e qu e nc e , a human C06 
s e qu e nce, and a human SORL sequence, to demonstrate the conserved cysteines. Consensus = 
SEQ ID NO:324. - 

Please replace paragraph [106] beginning at page 28, line 10, with the following: 

-[106] Figure 3, panel A schematically illustrates an example of an A-domain. 
Panel A schematically illustrates conserved amino acids in an A-domain of about 40 amino acids 
lon g (SEP ID NO):325) . The conserved cysteine residues are indicated by C, and the negatively 
charged amino acids are indicated by a circle with a minus ("-") sign. Circles with an "H" 
indicate hydrophobic residues. Panel B schematically illustrates two folded A-domains 
connected via a linker. Panel B also indicates two calcium binding sites, dark circles with Ca +2 , 
and three disulfide bonds within each folded A-domain for a total of 6 disulfide bonds.-- 
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Please replace paragraph [111] beginning at page 29, line 5, with the following: 

-[111] Figure 8 depicts common amino acids in each position of the A domain 
(SEP ID NP:326) . The percentages above the amino acid positions refer to the percentage of 
naturally-occurring A domains with the inter-cysteine spacing displayed. Potential amino acid 
residues in bold depicted under each amino acid position represent common residues at that 
position. The final six amino acids, depicted as lighter-colored circles, represent linker 
sequences. The two columns of italicized amino acid residues at positions 2 and 3 of the linker 
represent amino acid residues that do not occur at that position. Any other amino acid (e.g., A, 
D, E, G, H, I, K, L, N, P, Q, R, S, T, and V) may be included at these positions.- 



Please replace paragraph [112] beginning at page 29, line 13, with the following: 



—[112] Figure 9 displays the frequency of occurrence of amino acid residues in 
naturally-occurring A domains for A domains with the following spacing between cysteines: 
CX 6 CX4CX 6 CX 5 CX 8 C (SEP ID NO: 199) (SEP ID NP:327) .- 

Please replace paragraph [113] beginning at page 29, line 16, with the following: 



-[113] Figure 10 depicts an alignment of A domains (SEQ ID NO: 1 197) (SEP 
IDNPS:1-217) . At the top and th e bottom of the figure, small letters (a-q) indicate conserved 
residues. Th e predominant amino acids at th e s e positions and th e fr e qu e ncy with which they 
w e re obs e rv e d in nativ e A domains is illustrat e d at the bottom of th e figure. - 



Please replace paragraph [118] beginning at page 29, line 28, with the following: 

-[118] Figure 15 is a graphical representation of the regions of sequence identity 
between the sequences of two different selected clones (SEP ID NPS:328 and 329) and known 
human sequences from a database. The horizontal bars indicate areas of sequence identity 
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between the sequence of the selected clone and the human sequence and the numbers indicate the 
exact amino acid numbers that define the region of identity. The vertical arrow depicts an 
acceptable crossover sequence.- 



Please replace paragraph [119] beginning at page 30, line 1, with the following: 

-[119] Figure 16 illustrates cell killing induced by CD20-specific A domain 
monomers. SKVILF = SEP ID NO:323. ~ 

.* 

Please replace paragraph [140] beginning at page 33, line 14, with the following: 

-[140] As described supra, monomer domains are optionally cysteine rich. 
Suitable cysteine rich monomer domains include, e.g., the LDL receptor class A domain ("A- 
domain") or the EGF-like domain. The monomer domains can also have a cluster of negatively 
charged residues. Optionally, the monomer domains contain a repeated sequence, such as 
YWTD (SEQIDNO: 198) (SEQ ID NO:218) as found in the P-Propeller domain.- 

Please replace paragraph [144] beginning at page 34, line 17, with the following: 

-[144] Exemplary A domain sequences and consensus sequences are depicted in 
Figures 2, 3 and 8. Figure 9 displays location and occurrence of residues in A domains with the 
following spacing between cysteines. In addition, Figure 10 depicts a number of A domains and 
provides a listing of conserved amino acids. One typical consensus sequence useful to identify A 
domains is the following: C-[VILMA]-X (5r C-[DNH]-X(3)-[DENQHT]-C-X (3 ,4)-[STADE]- 
[DEH]-[DE]-X (1 , 5) -C (SEQ ID NO: 200) (SEP ID NO:330) , where the residues in brackets 
indicate possible residues at one position. "X(#)" indicates number of residues. These residues 
can be any amino acid residue. Parentheticals containing two numbers refers to the range of 
amino acids that can occupy that position (e.g., "[DE]-X(i 55) -C" means that the amino acids DE 
are followed by 1, 2, 3, 4, or 5 residues, followed by C). This consensus sequence only 
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represents the portion of the A domain beginning at the third cysteine. A second consensus is as 
follows: C-X0.i5rC-X( W ^ 

ID NO: 201) (SEP ED NO:331) . The second consensus predicts amino acid residues spanning 
all six cysteine residues. In some embodiments, A domain variants comprise sequences 
substantially identical to any of the above-described sequences. — 

Please replace paragraph [145] beginning at page 34, line 32, with the following: 

--[145] Additional exemplary A domains include the following sequence: 

C a X3-i5CbX3.i5C c X 6 -7Cd(D,N)X4C e X4-6DEX ? . s Cf (SEP ID NO:219^ 

wherein C is cysteine, X n . m represents between n and m number of independently 

selected amino acids, and (D,N) indicates that the position can be either D or N; and wherein C a - 

C c , Cb-Ce and Cd-Cf form disulfide bonds.-- 

Please replace paragraph [146] beginning at page 35, line 4, with the following: 

-[146] In some embodiments, the monomer domain is an LDL receptor class A 
domain monomer comprising the following sequence: 
CaX^ GfeX^GeX^GaXsGeXg^Gf 
C a X6.7C h X4^C r X6CdXsqX s .ioCf (SEP ID NOS:220-23n 
wherein X is defined as follows: 
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The table above indicates alternative amino acid residues at each position of the LDL receptor 
class A monomer domain. For example, there can be either 6 or 7 amino acids between cysteine 
CI and cysteine C2. The upper left box of the table indicates alternative amino acid residues at 
each position if there are 6 amino acids between CI and C2. The bottom left box in the table 
indicates alternative amino acid residues if there are seven amino acids between CI and C2. In 
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all cases, the amino acid for one position (e.g., XI) is selected independently of the amino acids 
selected for remaining positions (e.g., X2, X3, etc.).~ 



Please replace paragraph [148] beginning at page 36, line 21, with the following: 

* --[148] Another exemplary monomer domain suitable for use in the practice of 

the present invention is the C2 domain. C2 monomer domains are polypeptides containing a 
compact p-sandwich composed of two, four-stranded P-sheets, where loops at the "top" of the 
domain and loops at the "bottom" of the domain connect the eight P-strands. C2 monomer 
domains may be divided into two subclasses, namely C2 monomer domains with topology I 
(synaptotagmin-like topology) and topology II (cytosolic phospholipase A2-like topology), 
respectively. C2 monomer domains with topology I contains three loops at the "top" of the 
molecule (all of which are Ca binding loops), whereas C2 monomer domains with topology II 
contain four loops at the "top" of the molecule (out of which only three are Ca 2+ binding loops). 
The structure of C2 monomer domains have been reviewed by Rizo and Sudhof, J. Biol. Chem. 
273;15879-15882 (1998) and by Cho, J. Biol Chem. 276;32407-32410 (2001). The terms "loop 
region 1", "loop region 2" and "loop region 3" refer to the Ca 2+ binding loop regions located at 
the "top" of the molecule. This nomenclature, which is used to distinguish the three Ca 2+ 
binding loops located at the "top" of the molecule from the non-Ca 2+ binding loops (mainly 
located at the "bottom" of the molecule) is widely used and recognized in the literature. See 
Rizo and Sudhof, J. Biol Chem. 273;15879-15882 (1998). Loop regions 1, 2, and 3 represent 
target binding regions and thus can be varied to modulate binding specificity and affinity. The 
remaining portions of the C2 domain can be maintained without alteration if desired. Some 
exemplary C2 domains are substantially identical to the following sequence (SEQ ID NO: 202) 
(SEP ID NO:332) : 
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Residues 1-16, 29-48, 54-77 and 86-123 constitute positions located outside loop regions 1, 2 
and 3 and residues 17-28, 49-53 and 78-85 constitute the loop regions 1, 2 and 3, respectively.— 



Please replace paragraph [151] beginning at page 38, line 4, with the following: 

—[151] Exemplary EGF monomer domains include the sequence: 
CaX3.nCbX3.7CcX4.i6CdX1.2CcX8.23Cf (SEQ ID NO:232) 

wherein C is cysteine, X n _ m represents between n and m number of independently 
selected amino acids; and 

wherein C a -C c , Cb-C e and Ca-Cf form disulfide bonds.— 
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Please replace paragraph [152] beginning at page 38, line 9, with the following: 

-[152] In some embodiments, the monomer domain is an EGF domain monomer 
comprising the following sequence: 

C a X4^CbX3.5C c X 8 _ 9 C d X,CeX 8 . 12 Cf (SEOIDNOS:233-322) 
wherein X is defined as follows: 



Page 24 of 68 



Appl. No. 10/693,056 
Amdt dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 



PATENT 







X(4,6) 






A 


A 


A 


A 




■ 


D 


D 


D 








E 


E 


E 


E 






F 












G 


G 


G 


G 






H 

1 


H 


1-1 








K 


K 


K 








L 


L 


L 










M 


M 


M 






N 


N 


N 


N 






P 


P 


p 


P 






Q 




Q 


Q 






R 


R 


R 


R 






s 


s 


s 


s 






T 


T 


T 


T 






V 




V 








W 




W 










Y 




Y 






M 


|X2) 


[X3] 




|X5] 




A 


A 


A 


A 


A 




D 


D 




D 






E 


E 


E 


E 








F 


F 


F 


F 




G 


G 


G 


G 


G 






H 


H 


H 






1 

K 


K 




1 

K 


1 

K 




L 


L 


L 


L 


L 






M 






M 






N 


N 


N 


N 






P 


P 


P 


P 




Q 


Q 


Q 




Q 




R 


R 


R 


R 


R 




S 


S 


S 


S 


S 




T 


T 


T 


T 


T 




V 


V 






V 








W 












Y 




Y 




23DS3S&&SS2® 


A 


A 


A 


A 


A 


A 


D 


D 


D 


D 


D 


D 


E 


E 


E 


E 


E 


E 


F 


F 


F 


F 


F 




G 


G 


G 


G 


G 


G 




H 


H 


H 


H 




1 

K 


1 

K 


K 


1 

K 


K 


I 

K 


L 


L 


L 


L 


L 


L 


M 


M 


M 


M 




M 


N 


N 


N 


N 


N 


N 


P 


P 


P 


P 


P 


P 


Q 


Q 


Q 


Q 


Q 


Q 


R 


R 


R 


R 


R 


R 


S 


S 


S 


S 


S 


S 


T 


T 


T 


T 




T 


V 


V 


V 


V 


V 


V 






W 








Y 


Y 






Y 


Y 



XP.S) 



[xij 

A 


|X2] 


A 






D 




D 






E 




E 








p 


p 






G 


G 


G 






H 


H 


H 






K 




1 

K 








L 


L 






N 


N 


N 






P 










Q 


Q 


Q 










R 






S 


S 


S 






T 


T 


T 






V 




V 








Y 


Y 






[X11X2IX3IX4 




A 


A 


A 


A 




D 


0 




D 




E 


E 




E 




F 


F 




F 




G 


G 


G 






H 


H 




H 




1 • 
K 


K 




\ 

K 




L 


L 




L 




M 






M 




N 


N 




N 




P 


P 








Q 


Q 




Q 




R 


R 




R 




S 


S 




S 




T 


T 


T 


T 




V 






V 






Y 








£30. SS S3 S33 233 


A 


A 


A 


A 


A 


C 










P 


D 


D 




D 


E 


E 


E 




E 


F 




F 


F 


F 


G 


G 


G 


G 




H 


H 


H 


H 


H 


K 


1 

K 


K 




1 

K 


L 


L 


L 




L 


M 


M 






M 


N 


N 


N 




N 


P 


P 








Q 


Q 


Q 


Q 


Q 


R 


R 


R 




R 


8 


S 


S 


S 


S 




T 


T 


T 


T 


V 


V 




V 


V 


[Y 


Y 


Y 







X(8,9) 



C X(1) C 



A 


A 


■a 




D 


1° 




E 


■ e 


F 


F 


■ f 






■g 


H 


H 


■ h 
Hi 




I 

K 


Ik 


L 


L 


II 




M 


■ m 




N 


■ n 


P 




Hp 




Q 


■ o 


R 


R 


■ r 




S 


■ s 


T 


T 


■t 


V 


V 


Hv 




w 


■vv 


Y 


Y 





A 


A 


A 


A 


A 


A 


A 




A 


D 


D 


D 


D 


D 


D 


D 








E 


E 


E 


E 


E 


E 




E 


F 


F 


F 




F 






F 








G 


G 


G 


G 


G 






H 
1 


H 


H 










H 


H 


K 








K 




K 


1 


K 


L 


L 


L 




L 




L 




L 


M 


M 








M 


M 






N 


N 


N 


N 


N 


N 










P 




P 


P 






P 




Q 


Q 




Q 


Q 




Q 




Q 


R 


R 


R 


R 


R 


R 


R 


R 




S 


S 


S 


S 


S 


S 


S 




S 


T 




T 


T 


T 


T 


T 




T 


V 


V 


V 






V 




V 


V 



w 

Y 



X(8/12) 


I A 


A 


WAS 

A 




A 


A 


IX ol 

A 


|D 


D 






D 


D D 


D 


|E 


E 


E 




E 


E 


E 


If 


F 




F 


F 


F 


p 




G 


G 




G 


G 




|h 


H 


H 


H 


H 


H 


H 


Ik 


K 


K 




I 

K 


I 

K 


I 

K 


II 


L 


L 


L 


L 


L 


L 


|m 






M 


M 




M 


In 


N 


N 




N 


N 


N 


Ip 


P 


P 






P 




|q 


Q 






Q 


Q 


Q 


|r 


R 


R 


R 


R 


R 


R 


Is 


S 


s 




S 


S S 


S 


It 


T 


T 


T 


T 


T 


T 


IV 


V 






V 


V 




|w 






W 








|Y 


Y 


Y 


Y 


Y 


Y 


Y 



A A A A A A 



Page 25 of 68 



Appl. No. 10/693,056 
Amdt dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 



PATENT 



Please replace paragraph [209] beginning at page 59, line 25, with the following: 

-[209] One example where the use of peptide linkers is widespread is for 
production of single-chain antibodies where the variable regions of a light chain (V L ) and a 
heavy chain (V H ) are joined through an artificial linker, and a large number of publications exist 
within this particular field. A widely used peptide linker is a 15mer consisting of three repeats of 
a Gly-Gly-Gly-Gly-Ser (SEQ ID NO: 2 4 0) (SEP ID NO:333) amino acid sequence ((Gly 4 Ser) 3 ) 
(SEP ID NP:334) . Pther linkers have been used, and phage display technology, as well as, 
selective infective phage technology has been used to diversify and select appropriate linker 
sequences (Tang et al (1996), J. Biol Chem. 271, 15682-15686; Hennecke et al (1998), Protein 
Eng. 11, 405-410). Peptide linkers have been used to connect individual chains in hetero- and 
homo-dimeric proteins such as the T-cell receptor, the lambda Cro repressor, the P22 phage Arc 
repressor, IL-12, TSH, FSH, IL-5, and interferon-y. Peptide linkers have also been used to create 
fusion polypeptides. Various linkers have been used and in the case of the Arc repressor phage 
display has been used to optimize the linker length and composition for increased stability of the 
single-chain protein (Robinson and Sauer (1998), Proc. Natl. Acad. Sci. USA 95, 5929-5934).- 

Please replace paragraph [211] beginning at page 60, line 10, with the following: 

-[211] Still another way of obtaining a suitable linker is by optimizing a simple 
linker, e.g. (Gly 4 Ser) n (SEP ID NO: 210) (SEP ID NO:335l through random mutagenesis.- 

Please replace paragraph [212] beginning at page 60, line 12, with the following: 

-[212] As mentioned above, it is generally preferred that the peptide linker 
possess at least some flexibility. Accordingly, in some embodiments, the peptide linker contains 
1-25 glycine residues (SEP ID NP:336l 5-20 glycine residues (SEP ID NP:3371 5-15 glycine 
residues (SEP ID ^338) or 8-12 glycine residues (SEP ID NP:339I The peptide linker will 
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typically contain at least 50% glycine residues, such as at least 75% glycine residues. In some 
embodiments of the invention, the peptide linker comprises glycine residues only.- 



Please replace paragraph [213] beginning at page 60, line 18, with the following: 

—[213] The peptide linker may, in addition to the glycine residues, comprise 
other residues, in particular residues selected from the group consisting of Ser, Ala and Thr, in 
particular Ser. Thus, one example of a specific peptide linker includes a peptide linker having 
the amino acid sequence Gly x -Xaa-Gly y -Xaa-Gly z (SEQ ID NO: 203) , wherein each Xaa is 
independently selected from the group consisting Ala, Val, Leu, He, Met, Phe, Trp, Pro, Gly, Ser, 
Thr, Cys, Tyr, Asn, Gin, Lys, Arg, His, Asp and Glu, and wherein x, y and z are each integers in 
the range from 1-5 (SEQ ID NO:340) . In some embodiments, each Xaa is independently 
selected from the group consisting of Ser, Ala and Th r (SEQ ID NO:341\ in particular Se r (SEQ 
ID NO:342) . More particularly, the peptide linker has the amino acid sequence Gly-Gly-Gly- 
Xaa-Gly-Gly-Gly-Xaa-Gly-Gly-Gl y (SEQ ID NO: 20 4 ) , wherein each Xaa is independently 
selected from the group consisting Ala, Val, Leu, He, Met, Phe, Trp, Pro, Gly, Ser, Thr, Cys, Tyr, 
Asn, Gin, Lys, Arg, His, Asp and Glu (SEQ ID NO:343) . In some embodiments, each Xaa is 
independently selected from the group consisting of Ser, Ala and Thr (SEQ ID NO:344\ in 
particular Se r (SEQ ID NO:345V - 



Please replace paragraph [217] beginning at page 61, line 20, with the following: 

—[217] In a further embodiment, the peptide linker comprises glycine residues 
and cysteine residue, such as glycine residues and cysteine residues only. Typically, only one 
cysteine residue will be included per peptide linker. Thus, one example of a specific peptide 
linker comprising a cysteine residue, includes a peptide linker having the amino acid sequence 
Gly n -Cys-Gly m (SEQ ID NO: 205) , wherein n and m are each integers from 1-12 (SEP ID 
NO:346\ e.g., from 3-9, from 4-8, or from 4-7. More particularly, the peptide linker may have 
the amino acid sequence GGGGG-C-GGGGG (SEQ ID NO: 206) (SEP ID NO:347) .~ 
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Please replace paragraph [218] beginning at page 61, line 27, with the following: 

-[218] This approach (i.e. introduction of an amino acid residue comprising an 
attachment group for a non-polypeptide moiety) may also be used for the more rigid proline- 
containing linkers. Accordingly, the peptide linker may comprise proline and cysteine residues, 
such as proline and cysteine residues only. An example of a specific proline-containing peptide 
linker comprising a cysteine residue, includes a peptide linker having the amino acid sequence 
Pro n -Cys-Pro m (SEQ ID NO: 207) , wherein n and m are each integers from 1-12 (SEP ID 
NO:348\ preferably from 3-9, such as from 4-8 or from 4-7. More particularly, the peptide 
linker may have the amino acid sequence PPPPP-C-PPPPP (SEQ ID NO: 208) (SEQ ID 
NO:349) .~ 

Please replace paragraph [222] beginning at page 62, line 20, with the following: 

--[222] A specific example of a peptide linker comprising an in vivo N- 
glycosylation site is a peptide linker having the amino acid sequence Gly n -Asn-Xaa-Ser/Thr- 
Gly m (SEP ID NO: 209) (SEP ID NO:350) . preferably Gly n -Asn-Xaa-Thr-Gly m (SEQ ID NO: 
HG) (SEQ ID NO:351\ wherein Xaa is any amino acid residue except proline, and wherein n 
and m are each integers in the range from 1-8, preferably in the range from 2-5.-- 

Please replace paragraph [226] beginning at page 63, line 12, with the following: 

--[226] A linker can be a native or synthetic linker sequence. An exemplary 
native linker includes, e.g., the sequence between the last cysteine of a first LDL receptor A 
domain and the first cysteine of a second LDL receptor A domain can be used as a linker 
sequence. Analysis of various A domain linkages reveals that native linkers range from at least 3 
amino acids to fewer than 20 amino acids, e.g., 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, or 
18 amino acids long. However, those of skill in the art will recognize that longer or shorter 
linker sequences can be used. An exemplary A domain linker sequence is depicted in Figure 8. 
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In some embodiments, the linker is a 6-mer of the following sequence Ai A2A3A4A5A6 (SEQID 
NQ^444 (SEP ID NP:352) . wherein Ai is selected from the amino acids A, P, T, Q, E and K; 
A 2 and A 3 are any amino acid except C, F, Y, W, or M; A4 is selected from the amino acids S, G 
and R; A 5 is selected from the amino acids H, P, and R; and A 6 is the amino acid, T.~ 



Please replace paragraph [330] beginning at page 96, line 15, with the following: 

—[330] In order to detect serum levels of A-domains in the serum samples, an 
enzyme linked immunosorbent assay (ELISA) was performed. Therefore, wells of a maxisorp 
96 well microtiter plate (NUNC, Denmark) were coated with each 1 jig anti-His^ (SEP ID 
NO:358) -antibody in TBS containing 2 mM CaCl 2 for 1 h at 4 C. After blocking remaining 
binding sites with casein (Sigma) solution for 1 h, wells were washed three times with TBS 
containing 0.1 % Tween and 2 mM CaCl 2 . Serial concentration dilutions of the serum samples 
were prepared and incubated in the wells for 2 h in order to capture the a-domain proteins. After 
washing as before, anti-HA-tag antibody coupled to horse radish peroxidase (HRP) (Roche 
Diagnostics, 25 |ig/ml) was added and incubated for 2 h. After washing as described above, HRP 
substrate (Pierce) was added and the detection reaction developed according to the instructions 
of the manufacturer. Light absorption, reflecting the amount of a-domain protein present in the 
serum samples, was measured at a wavelength of 450 nm. Obtained values were normalized and 
plotted against a time scale.-- 

Please replace paragraph [334] beginning at page 97, line 11, with the following: 

-[334] The following list (SEP ID NPS:353-357) provides sequences of 
monomer domains analyzed in this example. 

IG156 1lssefq|qssgrIiplawv|dgdnd|rddsdeks1kprt 

w mm mm I* 

rbca grssqfqsndsrisipgrwrgdgdndsqdgsdetgggdshilpfstpgpst 
rbcb ipagefpgkngq|lpvtwl|dgvnd|ldgsdekglgrpgpgatsapaa 
rbc 1 1 |ppdefp|kngq|i pqdwl!dgvnd||ldgsdekd|grpgpgatsapaa 
csa-as IgagqfpSknghIlplnll^dgvndgednsdepselIkalt-- 
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Please replace paragraph [336] beginning at page 97, line 22, with the following: 

-[336] Anti-6xHis (SEP ID NO:358) antibody was immobilized by hydrophobic 
interaction to a 96-well plate (Nunc). Serial dilutions of serum from each blood sample were 
incubated with the immobilized antibody for 3 hours. Plates were washed to remove unbound 
protein and probed with a-HA-HRP to detect monomer. - 



Please replace paragraph [338] beginning at page 97, line 29, with the following: 

-[338] One monkey was injected subcutaneously per pool, at a dose of 0.25 
mg/kg/monomer in 2.5 mL total volume in saline. Blood samples were drawn at 24, 48, 96, and 
120 hours. Anti-6xHis (SEO ID NO:358) antibody was immobilized by hydrophobic interaction 
to a 96-well plate (Nunc). Serial dilutions of serum from each blood sample were incubated with 
the immobilized antibody for 3 hours. Plates were washed to remove unbound protein and 
separately probed with cc-HA-HRP, a-FLAG-HRP, a-ETag-HRP, anda-myc-HRP to detect the 
monomer.— 



Please replace paragraph [344] beginning at page 98, line 29, with the following: 

—[344] A library of DNA sequences encoding monomelic C2 domains is created 
by assembly PCR as described in Stemmer et ai, Gene 164, 49-53 (1995). The oligonucleotides 
used in this PCR reaction are ( SEO ID NOS: 211 223 SEO ID NOS:359-37L respectively, in 
order of appearance): 

5 ' -acactgcaatcgcgccttacggctCCCGGGCGGATCCtcccataagttca 

5 ' -agctaccaaagtgacannknnknnknnknnknnknnknnknnknnknnknnkccatacgtcgaattgttca t 

5 ' -agctaccaaagtgacaaaaggtgcttttggtgatatgttggatactccagatccatacgtcgaattgttca t 

5' -taggaagagaacacgtcattttnnknnknnkattaaccctgtttggaacgagacctttgagt 

5' -taggaagagaacacgtcattttaataatgatattaaccctgtttggaacgagacctttgagt 

5 ' - ttggaaatcaccctaatgnnknnknnknnknnknnknnknnkactctaggtacagcaa 

5 ' - ttggaaatcaccctaatggatgcaaattatgttatggacgaaactctaggtacagcaa 

5' -aagaaggaagtcccatttattttcaatcaagttactgaaatggtcttagagatgtccctt 

5 ' - tgtcactttggtagctcttaacacaactacagtgaacttatgggaGGA 

5 ' -acgtgttctcttcctagaatctggagttgtactgatgaacaattcgacgta 

5' -attagggtgatttccaaaacattttcttgattaggatctaatataaactcaaaggtctcgtt 
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5 ' -atgggacttccttcttttctcccactttcattgaagatacagtaaacgttgctgtacctagagt 

5 ' -gaccgatagcttgccgattgcagtgtGGCCACAGAGGCCTCGAGaacttcaagggacatctctaaga— 

Please replace paragraph [349] beginning at page 99, line 31, with the following: 

-[349] The oligonucleotides used in this PCR reaction are ( SEQIDNOS: 224 
ZZ& -SEQ ID NOS:372 and 373, respectively, in order of appearance): 

5 ' -acactgcaatcgcgccttacggct CAGgtgCTGgtggt tcccataagttcactgta 
5 ' -gaccgatagcttgccgattgcagt CAGcacCTGaaccaccaccaccagaaccaccaccacc aacttcaa 
gggacatctcta (linker sequence is underlined).— 

Please replace paragraph [350] beginning at page 99, line 37, with the following: 

-[350] PCR fragments are then digested with AlwNI, digestion products are 
separated on 1.5% agarose gel and C2 domain fragments are purified from the gel. 
Subsequently, PCR fragments are multimerized by DNA ligation in the presence of stop 
fragments. The stop fragments are listed below: 
Stopl (SEQ ID NP:226) (SEP ID NO:374) : 

5 ' -gaattcaacgctactaccattagtagaattgatgccaccttttcagctcgcgccccaaat 
.gaaaaaatggtcaaactaaatctactcgttcgcagaattgggaatcaactgttacatggaatgaaacttccagacac 
cgtactttatgaatatttatgacgattccgaggcgcgcccggactacccgtatgatgttccggattatgccccggga 
tcctcaggtgctg-3' (digested with EcoRI and AlwNI). 
Stop2 (SEQ ID NP:227) (SEP ID NO:375V 

5 ' -caggtgctgcactcgaggccactgcggccgcatattaacgtagatttttcctccc 

aacgtcctgactggtataatgagccagttcttaaaatcgcataaccagtacatggtgattaaagttgaaattaaacc 
gtctcaagagctttgttacgttgatttgggtaatgaagctt-3 ' (digested with AlwNI and Hindlll).— 

Please replace paragraph [352] beginning at page 100, line 11, with the following: 

-[352] Multimers are separated on 1% agarose gel and DNA fragments 
corresponding to stopl C2 C2 stop2 Stopl-C2-C2-Stop2 are purified from the gel. Stopl C2 
C2 stop2 Stopl-C2-C2-Stop2 fragments are PCR amplified using primers 5' aattcaacgctactaccat- 
3' (SEQ ID NO:242) (SEP ID NP: 3 76) and 5'-agcttcattacccaaatcaac-3' (SEQ ID NP:213) 
(SEP ID NP:377) and subsequently digested with BamHI and Xhol. Cptionally, the 
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polynucleotides encoding the multimers can be put through a further round of affinity screening 
(e.g., FACS analysis as described above).-- 



Please replace paragraph [355] beginning at page 100, line 24, with the following: 

-[355] A library of DNA sequences encoding monomeric A domains is created 
by assembly PCR as described in Stemmer et aL 9 Gene 164, 49-53 (1995). The oligonucleotides 
used in this PCR reaction are ( SEP ID NOS: 228 235 SEP ID NOS:378-385. respectively, in 
order of appearance): 

5 1 - CACTATGCATGGACTCAGTGTGTCCGATAAGGGCACACGGTGCCTACCCGTATGATGTTCCGGATTATGCC 
CCGGGCAGTA 

5 1 -CGCCGTCGCATMSCMAGYKCNSAGRAATACAWYGGCCGYTWYYGCACBKAAATTSGYYAGVCNSACAGGTA 
CTGCCCGGGGCAT 

5 1 - CGCCGTCGCATMSCMATKCCNSAGRAATACAWYGGCCGYTWYYGCACBKAAATTSGYYAGVCNSACAGGTA 
CTGCCCGGGGCAT 

5 1 -ATGCGACGGCGWWRATGATTGTSVAGATGGTAGCGATGAAWGRRTTGTVMAWMVNMVGCCVTACGGGCT 
CGGCCTCT 

5 ' -ATGCGACGGCGWWCCGGATTGTSVAGATGGTAGCGATGAAWGRRTTGTViyLAVNMVNIW 
CGGCCTCT 

5 ' -ATGCGACGGCGWWRATGATTGTSVAGATAACAGCGATGAAWGRRTTGTVMAVNMVN1WGCCVTACGG 
CGGCCTCT 

5 1 -ATGCGACGGCGWWCCGGATTGTSVAGATAACAGCGATGAAWGRRTTGTVKAVNIWNMVGCCVTACGGGCT 
CGGCCTCT 

5 ' - TCCTGGTAGTACTTATCTACTACTATTTGTCTGTGTCTGCTCTGGGTTCCTAACGGTTCGGCCACAGAGGC 
CGAGCCCGTA 

where R=A/G, Y=C/T, M=A/C, K=G/T, S=C/G, W=A/T, B=C/G/T, D=A/G/T, H=A/C/T, 
V-A/C/G, and N=A/C/G/T.~ 

Please replace paragraph [359] beginning at page 101, line 19, with the following: 

-[359] The oligonucleotides used in this PCR reaction are: 

5'-aagcctcagcgaccgaa (SEQ ID NO: 236) (SEQ ID NO:386) 
5'-agcccaataggaacccat (SEQ ID NO: 237) (SEQ ID NO:387)-- 
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Please replace paragraph [360] beginning at page 101, line 22, with the following: 

-[360] PCR fragments are digested with AlwNI and Bgll. Digestion products 

are separated on 3% agarose gel and A domain fragments are purified from the gel. PCR 

fragments are multimerized by DNA ligation in the presence of the following stop fragments: 
Stopl (SEP ID NO: 238) (SEP ID NO:388) : 

5 ' -gaattcaacgctactaccattagtagaattgatgccaccttttcagctcgcgccccaaatgaaaaaatggt 
caaactaaatctactcgttcgcagaattgggaatcaactgttacatggaatgaaacttccagacaccgtactttatg 
aatatttatgacgattccgaggcgcgcccggactacccgtatgatgttccggattatgccccgggcggatccagtac 
ctg-3' 

(digested with EcoRI and ALwNI) 

Stop2 (SEQ ID NO: 239) (SEP ID NO:389) : 

5 ' -gccctacgggcctcgaggcacctggtgcggccgcatattaacgtagatttttcctcccaacgtcctgactg 
gtataatgagccagttcttaaaatcgcataaccagtacatggtgattaaagttgaaattaaaccgtctcaagagctt 
tgttacgttgatttgggtaatgaagctt-3 ' 

(digested with Bgll and HindlllX-- 

Please replace paragraph [362] beginning at page 102, line 1, with the following: 

-[362] Multimers are separated on 1% agarose gel and DNA fragments 
corresponding to stopl AAA stop2 Stop 1 -A-A-A-Stop2 are purified from the gel. Stopl-A-A- 
A-stop2 Stop 1 -A-A-A-Stop2 fragments are subsequently PCR amplified using primers 5'- 
agcttcattacccaaatcaac-3' (SEP ID NP:390) and 5' aattcaacgctactaccat-3 ' (SEP ID NO:391) and 
subsequently digested with Xmal and Sfil. Selected polynucleotides are then cloned into a 
phage expression system and tested for affinity for the target protein.— 

Please replace paragraph [367] beginning at page 102, line 24, with the following: 

-[367] Clones which showed differential binding were sequenced (Table 1) and 
cloned into expression vectors with SKVILF (SEP ID NO:323) peptides fused N- and C- 
terminally. Protein was produced and purified according to standard methods. 
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Please replace paragraph [368] and Table 1 beginning at page 102, line 27, with the following: 



--[368] Raji or Daudi cells were incubated in fresh RPMI medium supplemented 
with 10% FBS in the presence or absence of purified monomers for 6 hours at 37°C. Dead cells 
were stained with trypan blue and counted visually using a hemocytometer (Figure 16). 

Table 1 : CD20 binding sequences (SEP ID NOS:392-406) 

2 CL PDE FQCRS TG I C I PLAWRCDGVNDCQDDSDETNCRATGRT 

3 CLPGEFRCRGTSICIPPSW.CDGVDDCGDGSDEALEHCGDSHILPFSTPGPST 

4 cqpnefpcgstglcvprewlcdgvddcqdgsdepd|cgdshilpfstpgpst 

5 :CLPGEFR;CRGTSl!c|lPPSWebGVDDCGDGSDEALEHCGDSHILPFSTPGPST 

6 |CRSGEFKCHGTRPbvPQRWCDGDDD|CVDGSDEKSiCETPARR 

7 jdjRs sqfk|chntrpci PGRWVCDGVNDCLDGSDEANCRRAARR 

8 CLPERFQCAVPGYCI PLPGVCDGVNDCQEDSDEPNCRAPGLR 

9 CRRNEFRCKSGHCfVPQPLVCDGVRDjC'EDNSDEPSCGRPGPGATSAPAA 

1 0 CRAGEFPCKNGQqLPVTWLCDGVNDCLDGSDEKG|CGRPGPGATSAPAA 

1 1 CPSNEFTidKSGHqyPQPFVpDGVPDlCEDNSDETSCGRPGPGATSAPAA 

14 iqRASEFP|CRGTGTCIPRHWLeDGENDGADSSDEKD5qGRPGPGATSAPAA 

1 5 CPPDEFRlqKSYKRCyPLAFVCDG vTJD|CEDGSDEEG ! CGRPGPGATSAPAA 
1 jcLPDEFQCRSTGlbl PLAWRCDGVNDCQDDSDETNCRATGRT 

6 jCPAGEFQldGNGQglPATWLCDGVNDCLDNSDETGCSQDPEFHKV 
CC3 .CPASQFKCHNTRTgl PRRWVCDGVND§LDGSDEANqRRAAPT-- 



Please replace paragraph [374] and Table 2 beginning at page 103, line 36, with the following: 



-[374] Positive clones were genetically fused to create direct homodimers, with 
and without insertion of a 12 amino-acid repeated Gly-Gly-Ser linker (SEQ ID NO:407) between 
the domains, using standard molecular biology techniques, and were cloned into an expression 
vector. Protein was produced and purified using standard techniques. Protein was assayed for 
its ability to mimic natural TPO activity in a TF1 cell proliferation assay (Figure 18). 
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Table 2: TPO-R Binding Sequences (SEP ID NOS:408-41 1) 

T4 6 9 0 ( TPOl ) 5HSTGEFRCRS SGICVS PTWVgDGENDjCLDGSDEASCTAAGPT 

T5 (TP02 ) iCPPSEFRfeNSGQfeYPR^ 

T2 (TP09) CLPSEFRCSSGHCIPRRWRCDGEPD^QDGSDEANCGTSEHTSLQ 

Tl (TPOlO ) ^QSNEFQCHNYNICLPRPWCD 



Please replace paragraph [382] and Table 3 beginning at page 105, line 5, with the following: 



-[382] Phage were selected on serial dilutions 2 additional times. Individual 
clones were sequenced (Table 3\ 
Table 3 : IgE-Binding Monomer Sequences 

IGE-l 

jC PANE FQCRNS S T,C I PRRWLCDGDDDjQGDGSDETGCS APAS E PPGS LS LQ (SEQ ID NO:412) 

Walked Dimers 
1 



cpanefqcrnsstciprrwlcdgddd;cgdgsdetggsapaseppgsl 



gQPDQFRCSSGRCLSREWLCDGEDDCEDDSDETDCPTRTSLQ (SEQ ID N0:413) 
2 J ^ 

1cpanefqcrnsstciprrwl;cdgddd;cgdgsdetgcsapaseppgsl 
|clpsqfpcdsgnclpltwlcdgvddcgdnsdeed|csapaseppgslslq (seq id no: 414) 

3 ^ 

cpanefqcrnsstciprrwl;cdgddd'cgdgsdetgcsapaseppgsl| 
jcranqfpcdngnclpqpwrcdgdndcvdgsdetsceapahtslq (seq id n0:415) 

4 



C P ANE F Q CRN S S T,C I P RR W LCD GDDDjCGD GSDETGCSAPASEPPGSL 



CAPNE FQGRDNNTgLPED WRCDGEDDgADNS DE ANCTTPGPTS LQ (SEQ ID NO:416) 
5 



GPANEFQ'CRNSSTCIPRRWLCDGKDDpEDGSDE^liCSAPASEPPGSL 
^ — 



CP ANE FQCRNS STC I PRRWLCDGDDDCGDGSDETGCS APAS E PPGS L S LQ (SEQ ID NO: 417) 



6 

<CG S GQ FPCGS GHCVPLNWV^DGVDDCGDDS D ETDCKAHT 

|CPANE FQCRNS STC I PRRWL'CDGDDDjCGDGSDETGCS APAS E PPGS L[ S LQ (SEQ ID N0:418) 

7 

CPANE FQCRNS S TC I PRRWLCDGDDDCGDGSD ETGCS APAS E PPG S L 
jCGADQFPgSSGHgl PLPWVgDGEDDCADGSDE AD&RGTE PTS LQ (SEQ ID NO: 419) 
8 

|cpanefqcrnsstciprrwl'cdgddd;cgdgsdetgcsapaseppgsl 
capsqfrcgngrjciprswrcdgeddcaddsdeencsapaseppgslslq (seq id no:420) 

9 

RVWRRLVGS 

CRPNQFTCKSSETCIPAHWRCDGDDDCGDGSDEADCETRT 



CPANEFQCRNSSTCIPRRWLCDGDDD;CGDGSDETGCSAPASEPPGSLSLQ (SEQ ID NO:421) 



10 



CPANE FQCRNS S TCI PRRWLCDGDDDgGDGS DETGCS APAS E P PGS L 



gQS S QFPCHDYE I CLPATLLCDGVDDjCLDGSDETNCAKPTS LQ (SEQ ID NO:422) 
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cpanefqcrnsstciprrwlcdgddd;cgdgsdepgcsapaseppgsl| 



CPPGEFPCGNGRSVPLTWLCDGVDDCGDNSDETGCETTGRTSLQ (SEQ ID NO:423) 
13 (27) " 

<CGSNQF PCENGNj^PLGWGpDGVNDCQDNS DE S LATCGR PG PGATS APAA 



CPANEFQCRNSSTCIPRRWLCDGDDD|CGDGSDETGCSAPASEPPGSL[ SLQ (SEQ ID NO:424) 



14 

JcpsgqfpcdnghciprrwlcdgeddSpdgsdeaqvcqqrt 



CPANEFQCRNSSTCIPRRWLCDGDDD;CGDGSDETGCSAPASEPPGSL|SLQ (SEQ ID NO:425) 



15 



|cpanefqgrnsstciprrwlcdgddd;cgdgsdetgcsapaseppgsl| slq 
allcdgvddcrdgsdesalceeht 



CPANEFQCRNSSTpiPRRWLCDGDDDtiGDGSDETGCSAPASEPPGSLSLQ (SEQ ID NO:426) 



16 



CPANE FQCRNS STC; I PRRWLCDGDDD'CGDGSDE PGCS APAS E P PG S L 



PRRAEFTCRNGS;CLPVPWLCDAENDCPDGSDEPDCGSPARRSLQ (SEQ ID NO:427) 
19 ^ 

1cpanefq'crnsstciprrwl;gdgddd!cgdgsdepgcsapaseppgsl 
gppdqfrckngrciprhlvcdgdddcgddsdeag l cqtrtslq (seq id no:428) 

21 

|cpanefqcrnsstciprrwl;cdgddd;cgdgsdetgcsapaseppgsl 
gepgqfqcnnndtc^sppw (seq id no:429) 

23 

CPAGQFRCENGRGL P P PWRCDGVNDCEDNS DE AG<GGD SH I L P F S TPGP S T 

|CPANEFQCRNSSTCIPRRWLCDGDDDCGDGSDETGCSAPASEPPGSL|SLQ (SEQ ID NO:430) 

25 

CPANE FQCRNS S TCI PRRWLCDGDDDCGDGSDE PGCS APAS E P PGSL 

gLS S QFRCENGQt! I PLTWGCDGDDD CQDG S D ETNQPTRTS LQ (SEQ ID NO:431) 

26 



cpanefqcrnsstciprrwlcdgdddc^dgsdetgc|gspvpt 



CPANE FQCRNS S TC I PRRWLCDGDDD CGDGS DETGCS APAS EPPGSLSLQ (SEQ ID NO:432) 



27 (13) 

CGSNQFP|CENGNCVPLGWGCDGVNDCQDNSDE S LATCGRPGPGATS AP AA 

1CPANEFQCRNSSTCIPRRWLCDGDDD!CGDGSDETGCSAPASEPPGSL|SLQ (SEQ ID NO: 424) 
30 



C P ANE FQCRNS S TC I PRRWLCDGDDDftGDGS DE PGCSAPAS E P PGS ij 



CAASQFRP^NNSRCLPPPLGCDGVDDCGDNSDEADCGRPGPGATSAPAA^ (SEQ ID NO:433) 

31 *" " 

CPANEFQCRNSSTCIPRRWLCDGDDDCGDGSDETGCSAPASEPPGSL 



CPANEFQCRNSSTCIPRRWLCDGEDDCGDGSDETGCSAPASEPPGSLSLQ (SEQ ID NO:434)~ 



r 
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Please replace paragraph [384] beginning at page 106, line 32, with the following; 



—[384] A library of DNA sequences encoding monomelic A domains was 
created by assembly PCR as described in Stemmer et ai, Gene 164:49-53 (1995). The 
oligonucleotides used in this PCR reaction are (SEP ID NOS:435-465) : 

5 ' - ATT CT CACT CGGC CG ACGGTG CCTACCCGT - 3 ' 

5 ' -ACGGTGCCTACCCGTATGATGTTCCGGATTATGCCCCGGGTCTGGAGGCGTCTGGTGGTTCGTGT-3 ' 
5 ' -CGCCGTCGCAAMSCMASBBCNSTGRAABGCATNTKYYGKWAYYSYKGCATYYAAATTBGBYGRDAGVKTBACACG 
ACCAGA-3' 

5 ' -CGCCGTCGCAAMSCMASBBCNSTGRAABGCAKYKGCCGYTKYYGCATYYAAATTBGBYGRDAGVKTBACACGAACCA ' 
5 1 - CGC CGTCGC AAMS CMAS BB CNSTG RAABG C ATNT K YYGKWA YY S YKGC ACBKG AACT S G YYCG VCNS AC A 
CGAACCACCAGA-3' 

5 1 -CGCCGTCGCAAMSCMASBBCNSTGRAABGCAKYKGCCGYTKYYGCACBKGAACTSGYYCGVCNSACACGAACCACCAGA-3 ' 
5 • -TTGCGACGGCGWWRATGATTGTSNGGACRRCTCGGATGAA-3 1 
5 1 - TTGCGACGGCGWWRATGATTGTSSGGACGGCTCGGATGAA- 3 ' 
5 » - TTGCGACGGCGWWRATGATTGTSRGGACRRCTCGGATGAA- 3 ' 
5 ' -TTGCGACGGCGWWCCGGATTGTSNGGACRRCTCGGATGAA-3 ' 
5 ■ - TTG CG ACGGCGWWC CGG ATTGT S S GG ACGGCTCGG ATG AA - 3 ' 
5 » - TTGCGACGGCGWWCCGGATTGTSRGGACRRCTCGGATGAA- 3 ' 
5 ■ - AGGCCTGCAATGACGTABGCKBTKBACAGYYTKYTTCATCCGAGYYGTCC - 3 ■ 
5 ' -AGGCCTGCAATGACGTABGTNCGGNSSYTBYACAGYYTKYTTCATCCGAGYYGTCC-3 ' 
5 • - AGGCCTGCAATGACACTTTGTGAAATTCCGGATCCTGGCTACAG YYTKYTTCATCCGAGYYGTCC - 3 ' 
5 ' - AGGCCTGCAATGACAGGGAACCCGGCGGTTCAGATGCTGGCGCGCTACAGYYTKYTTCATCCGAGYYGTCC - 3 ' 
5 ' -AGGCCTGCAATGACGCTGCCGGTGCAGAAGTCGCACCTGGGCCCGGACGACCACAGYYTKYTTCATCCGAGYYGTCC-3 ' 
5 ' -AGGCCTGCAATGACGTGCTCGGACCTGGGGTGCTAAACGGCAGAATATGAGAATCACCACAGYYTKYTTCATCCGAGYYGTCC-3 ' 
5 ' - AGGCCTGCAATGACGTABGCKBTKBACAMWSCKSCGVTTCATCCGAGCCGTCC - 3 1 
5 ' -AGGCCTGCAATGACGTABGTNCGGNSSYTBYACAMWSCKSCGVTTCATCCGAGCCGTCC-3 ' 
5 ' -AGGCCTGCAATGACACTTTGTGAAATTCCGGATCCTGGCTACAMWSCKSCGVTTCATCCGAGCCGTCC-3 1 
5 ' -AGGCCTGCAATGACAGGGAACCCGGCGGTTCAGATGCTGGCGCGCTACAMWSCKSCGVTTCATCCGAGCCGTCC-3 ' 
5 ' -AGGCCTGCAATGACGCTGCCGGTGCAGAAGTCGCACCTGGGCCCGGACGACCACAMWSCKSCGVTTCATCCGAGCCGTCC-3 ' 
5 1 -AGGCCTGCAATGACGTGCTCGGACCTGGGGTGCTAAACGGCAGAATATGAGAATCACCACAMWSCKSCGVTTCATCCGAGC 
CGTCC-3 ' 

5 ' - AGGCCTGCAATGACGTABGCKBTKBACAGDKWKCCRRCGVTTCATCCGAGYYGTCC- 3 ' 
5 1 - AGGCCTGCAATGACGTABGTNCGGNSS YTBYACAGDKWKCCRRCGVTTCATCCGAGYYGTCC - 3 1 
5 ' -AGGCCTGCAATGACACTTTGTGAAATTCCGGATCCTGGCTACAGDKWKCCRRCGVTTCATCCGAGYYGTCC-3 ' 
5 ' -AGGCCTGCAATGACAGGGAACCCGGCGGTTCAGATGCTGGCGCGCTACAGDKWKCCRRCGVTTCATCCGAGYYGTCC-3 ' 
5 ' -AGGCCTGCAATGACGCTGCCGGTGCAGAAGTCGCACCTGGGCCCGGACGACCACAGDKWKCCRRCGVTTCATCCGAGYYGTCC-3 ' 
J- 5 ' -AGGCCTGCAATGACGTGCTCGGACCTGGGGTGCTAAACGGCAGAATATGAGAATCACCACAGDKWKCCRRCGVTTCATCCGAGYYG 
TCC-3' 

5 ' - TGAATTTTCTGTATGAGGTTTTGCTAAACAACTTTCAACAGTTTCGGCCCCAGAGGCCTGCAATGAC - 3 1 

(R=A/G, Y^/T, M-A/C, K=G/T / S=C/G, W=A/T ( B=C/G/T f D=A/G/T, H=A/C/T, V=A/C/G / and 

N=A/C/G/T)^— 



Please replace paragraph [387] beginning at page 107, line 29, with the following: 

-[387] Phage from the final eluate was used directly, without purification, as a 

template to PCR amplify A domain encoding DNA sequences. The oligonucleotides used in this 

PCR reaction are: 

5 ' -aagcctcagcgaccgaa (SEQ ID NO: 466) 

5 1 -agcccaataggaacccat (SEQ ID NO: 467)- * 
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Please replace paragraph [392] beginning at page 108, line 12, with the following: 



--[392] Binding of the individual phage clones to their target proteins was 
analyzed by ELISA. Clones yielding the highest ELISA signals were sequenced and 
subsequently recloned into a protein expression vector. Exemplary sequences are provided 
below (SEP ID 1408:468-475^ : 

>CD2 8-A1 

CGPGRFQCESGQCIPATWVCDGENDCVDDSDEKSCATTAPTCLPDQFQCHDYRRCIPLGWVCDGVPDCVDNSDEANC 
EPPT 

>CD2 8-A2 

CGPGRFQCESGQCIPATWVCDGENDCVDDSDEKSCATTAPTCPPDQFTCNSGRCVPLNWLCDGVNDCADSSDEPPEC 
QPRT 

>CD2 8-A10 

CGPGRFQCESGQCVPATWVCDGDDDCADGSDEKSCATTAPTCESNQFQCGSGQCLPGTWRCDGVNDCADSSDETGCG 
RPGPGATSAPAACGPGRFQCNNGNCVPQTLGCDGDNDCGDSSDEANCSAPASEPPGSL 

>CD2 8-A4 

CGPGRFQCESGQCIPATWVCDGENDCVDDSDEKSCATTAPTCPANQFQCGNGRCIPPAWLCDGVNDCGDGSDESQLC' 
AATGPT 

>CD2 8-A5 

CGPGRFQCESGQCIPATWVCDGENDCVDDSDEKSCATTAPTCLPNEFRCSNGQCIPPNWRCDGVDDCRDGSDEAGCS 
QDPEFHKV 

>CD2 8-A7 

CGPGRFQCESGQCIPATWVCDGENDCVDDSDEKSCATTAPTCGSGQFRCSNGNCLPLRLGCDGVDDCGDSSDEPLDP 
CAATVRT 

>CD28-A17 

CGPGRFQCESGQCIPATWVCDGENDCVDDSDEKSCATTAPTCPSGQFKCNSGRCVPPNWLCDGVNDCPDNSDEANCP 
PRT 

>CD28-A19 

CGPGRFQCESGQCIPATWCDGENDCVDDSDEKSCATTAPTCQADEFQCQSSGKCLPVNWVCDGDNDCGDDSDETNC 
ATTGRT— 



Page 38 of 68 



Appl. No. 10/693,056 
Amdt dated October 4, 2004 

Reply to Notice to File Missing Parts of August 12, 2004 



PATENT 



Please replace paragraph [398] beginning at page 1 10, line 13, with the following: 



-[398] A library of DNA sequences encoding monomelic A domains was 
created by assembly PCR as described in Stemmer et al., Gene 164:49-53 (1995). The 
oligonucleotides used in this PCR reaction are (SEP ID NOS:476-506V 

5 ' - ATTCTCACTCGGCCGACGGTGCCTACCCGT - 3 » 

5 ' -ACGGTGCCTACCCGTATGATGTTCCGGATTATGCCCCGGGTCTGGAGGCGTCTGGTGGTTCGTGT-3 ' 
5 ' - CGCCGTCGC AAMS CMAS BB CN STGRAABGCATNT KYYG KWA YYS YKGC ATYYAAATTBGB YGRD AG VKTB AC ACG AACC 
ACCAGA-3' 

5 • -CGCCGTCGCAAMSC^SBBCNSTGRAABGCAKYKGCCGYTKYYGCATYYAAATTBGBYGRDAGVKTBACACGAACCACCAGA-3 1 
5 ' - CGC CGTCGC AAMS CMAS B B CNS TGRAABG GATNT KYYG KWAYY S YKGCACB KG AACT S G YYCG VCNS ACA 
CGAACCACCAGA-3 1 

5 ' -CGCCGTCGCAAMSCMASBBCNSTGRAABGCAKYKGCCGYTKYYGCACBKGAACTSGYYCGVCNSACACGAACCACCAGA-3 1 
5 ' - TTGCGACGGCGWWRATGATTGTSNGGACRRCTCGGATGAA- 3 ' 
5 ' - TTGCGACGG CGWWRATG ATTGT SSGGACGGCTCGGATGAA- 3 ' 
5 ' - TTGCGACGGCGWWRATGATTGTS RGGACRRCTCGGATGAA - 3 ' 
5 ' - TTGCGACGGCGWWC CGG ATTGT S NGGACRRCTCGGATGAA - 3 ' 
5 ' - TTGCGACGGCGWWCCGGATTGTSSGGACGGCTCGGATGAA- 3 ' 
5 ' - TTGCGACGGCGWWCCGG ATTGT S RGGACRRCTCGGATGAA- 3 ' 
5 1 - AGGCCTGCAATGACGTABGCKBTKBACAGYYTKYTTCATCCGAGYYGTCC - 3 ' 
5 ' - AGGCCTGCAATGACGTABGTNCGGNSSYTBYACAGYYTKYTTCATCCGAGYYGTCC - 3 ' 
5 1 - AGGCCTGCAATGACACTTTGTGAAATTCCGGATCCTGGCTACAGYYTKYTTCATCCGAGYYGTCC - 3 ' 
5 ' -AGGCCTGCAATGACAGGGAACCCGGCGGTTCAGATGCTGGCGCGCTACAGYYTKYTTCATCCGAGYYGTCC-3 ' 
5 ' -AGGCCTGCAATGACGCTGCCGGTGCAGAAGTCGCACCTGGGCCCGGACGACCACAGYYTKYTTCATCCGAGYYGTCC-3 ' 
5 ' -AGGCCTGCAATGACGTGCTCGGACCTGGGGTGCTAAACGGCAGAATATGAGAATCACCACAGYYTKYTTCATCCGAGYYGTCC-3 » 
5 ' - AGGCCTGCAATGACGTABGCKBTKBACAMWSCKSCGVTTCATCCGAGCCGTCC - 3 1 
' 5 1 - AGGCCTGCAATGACGTABGTNCGGNS SYTBYACAMWSCKSCGVTTCATCCGAGCCGTCC - 3 ' 

5 ' -AGGCCTGCAATGACACTTTGTGAAATTCCGGATCCTGGCTACAMWSCKSCGVTTCATCCGAGCCGTCC-3 ' 
5 ' -AGGCCTGCAATGACAGGGAACCCGGCGGTTCAGATGCTGGCGCGCTACAMWSCKSCGVTTCATCCGAGCCGTCC-3 ' 
5 ' -AGGCCTGCAATGACGCTGCCGGTGCAGAAGTCGCACCTGGGCCCGGACGACCACAMWSCKSCGVTTCATCCGAGCCGTCC-3 ' 
5' -AGGCCTGCAATGACGTGCTCGGACCTGGGGTGCTAAACGGCAGAATATGAGAATCACCACAMWSCKSCGVTTCATCCGAGC 
CGTCC-3' 

5 ' - AGGCCTGCAATGACGTABGCKBTKBACAGDKWKCCRRCGVTTCATCCGAGYYGTCC - 3 ' 
5 ' -AGGCCTGCAATGACGTABGTNCGGNS S YTBYACAGDKWKCCRRCGVTTCATCCGAGYYGTCC - 3 ' 
5 1 - AGGCCTGCAATGACACTTTGTGAAATTCCGGATCCTGGCTACAGDKWKCCRRCG VTTCATCCGAGYYGTCC - 3 ' 
5 ' - AGGCCTGCAATGACAGGGAACCCGGCGGTTCAGATGCTGGCGCGCTACAGDKWKCCRRCGVTTCATCCGAGYYGTCC - 3 1 
5 » -AGGCCTGCAATGACGCTGCCGGTGCAGAAGTCGCACCTGGGCCCGGACGACCACAGDKWKCCRRCGVTTCATCCGAGYYGTCC-3 ' 
5 ' - AGGCCTGCAATGACGTGCTCGGACCTGGGGTGCTAAACGGCAGAATATGAGAATCACCACAGDKWKCCRRCGVTTCATCCGAGYYG 
TCC-3' 

5 ' - TGAATTTTCTGTATGAGGTTTTGCTAAACAACTTTCAACAGTTTCGGCCCCAGAGGCCTGCAATGAC - 3 ' 

(R=A/G # Y=C/T f M=A/C, K=G/T, S=C/G, W=A/T, B^C/G/T, D=A/G/T, H=A/C/T, V=A/C/G, and 

N=A/C/G/T)_ L — 



Please replace paragraph [401] beginning at page 111, line 15, with the following: 

-[401] Phage from the final eluate was used directly, without purification, as a 

template to PCR amplify A domain encoding DNA sequences. The oligonucleotides used in this 

PCR reaction are: 

5 1 -aagcctcagcgaccgaa (SEQ ID NO: 4 66) 
5 1 -agcccaataggaacccat (SEQ ID NO:467) ~ 
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Please replace paragraph [404] beginning at page 111, line 25, with the following: 



-[404] Clones were identified by the same methods as those described above for 
CD28. Identified clones included the followin g (SEP ID NOS:507-51 1) : 

>I16#4 >IL6#4 

CLSSQFQCKNGQCIPQTWVCDGDNDCEDDSDETGCGDSHILPFSTPGPSTCPPSQFTCRSTNTCIPAPWRCDGDDD 
CEDDSDEEGCSAPASEPPGSL 

>IL6#7 

CLS SQFQCKNGQC I PQTWVCDGDNDCEDDSDETGCGDSH I LP FSTPGPSTCRSNEFQCRS SGI C I PRTWVCDGDDD 
CLDNSDEKDCAART 

>IL6#9 

CRSDQFQCGSGHCIPQDWVCDGENDCEDGSDETDCSAPASEPPGSLCLSSQFQCKNGQCIPQTWVCDGDNDCEDDS 
DETGCGDSHILPFSTPGPST 

>IL6#P8 

CRSDQFQCGSGHCIPQDWVCDGENDCEDGSDETDCSAPASEPPGSLCRSNEFQCRSSGICIPRTWVCDGDDDCLDNS 
DEKDCAART 

>IL6#N7 

CPPSQFTCRSTNTCIPAPWRCDGDDDCEDDSDEADCGDSHILPFSTPGPSTCLSSQFQCKNGQCIPQTWVCDGDND 
CEDDSDETGCGDSHILPFSTPGPST— 



Please insert the accompanying paper copy of the Sequence Listing, page numbers 1 to 387, at 
the end of the application. 
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